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Abstract  A  survey was conducted  to  identify  the early  impacts of  land certification on  tree planting. The data were collected  through 
interview schedule, focus group discussion, and key informant interview. A paired-sample t-test was conducted to evaluate the contribution of 
land certification on tree planting. The results of the study showed that there was a change in number of tree seedlings planted. However, there 
was no statistically significant increase in number of trees planted after the land certification programme is operational. Both eucalyptus and 
indigenous tree planting did not show significant differences after issuance of primary of land holding certificate. Though issuance of land 
certificate has improved sense of ownership of land, including those of women, it failed to facilitate land related investments in the study areas. 
Therefore, further actions to strengthen investments on private lands through issuance of secondary book holding, and extension intervention 
should get due attention.
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Introduction
Land is the most important asset of the rural population of 
Ethiopia, whose livelihood basically depends on agriculture 
(Bogale and Shimelis, 2009). However, this valuable 
resource is being degraded due to poor management 
system (Sabita, 2010). In most of the developing countries 
including Ethiopia, the major factor for land degradation 
is the improper and unsustainable land management due 
to land tenure insecurity, population pressure, fragmented 
farm sizes, limited access to credit and limited education 
(Desta et al., 2000). This situation is assumed to affect 
productivity of land. Bogale and Shimelis (2009) also noted 
that the poor structure of land tenure, the lack of proper 
land ownership as well as lack of improved agricultural 
technology and changing climatic conditions are the main 
obstacles in increased agricultural output. Land degradation 
is considered as a major global issue due to its adverse 
impact on agricultural productivity and sustainability which 
is a key source of the poverty trap (Adams et al., 1999). It 
is widely recognised as a challenge for agricultural and rural 
development in many developing countries. Because of its 
adverse agronomic, environmental, social, and economic 
effects, it has attracted considerable attention from scientists 
and development agencies around the world (Bizoza, 2011). 
In Ethiopia, available evidence showed that land tenure 
insecurity has hindered investment in tree planting, and 
slow progress in land conservation (Holden et al., 2009). 
This is explained by land tenure security, which affects 
the application of technologies for tree planting practices 
(Bogale and Shimelis, 2009). Fear of land redistribution, 
and insecurity over land inheritance have created sense of 
insecurity. In Ethiopia, situation prior to land redistribution 
is a case contributing to feeling of tenure insecurity 
(Gebreselassie, 2005). Particularly, the land redistribution 
that took place in Amhara region in 1997 reinforced a 
sense of insecurity among the rural farming communities. 
Insecurity over inheritance further reinforces perceptions of 
insecurity over land rights and inhibits migration (Benin & 
Pender, 2002). 
Registration of landholdings and granting land use certificates 
to land holders have recently become government policies 
in Ethiopia. Land administration institutions have been 
established in the Amhara region in 2003 and started formal 
land registration in the same year (BOFED, 2009; ELTAP, 
2007). It has been reported that Amhara region is the first to 
introduce a more scientific and technically advanced method 
of land registration in Ethiopia. In the process of land 
registration, communal lands, forest and grazing areas were 
also be delineated, registered and certified (Sabita, 2010; 
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FAO, 2004). The objective of the rural land registration 
and certifi cation is to improve tenure security through land 
registration and title certifi cation in order to promote better 
land management and more investment (Roth & Haase, 
1998). Certifi cation of land title in Amhara is implemented 
to serve two purposes: improving tenure security and 
encouraging land and natural resources conservation and 
rehabilitation. Tenure insecurity has been the subject of 
much discussion, which seems to have convinced the 
government to develop such measures to improve the 
situation of land degradation (FAO, 2004; ECA, 2004; 
IFAD, 2006). The central argument of this study is that land 
certifi cation improves tenure security which in turn provides 
incentives to land users to invest in their plot of land. Land 
titling and legal enforcement of title are fundamental for the 
widespread adoption and sustainable use of appropriate land 
related practices (Holden et al., 2009). 
Previous studies have come up with quite different results 
about tenure security (Holden et al., 2009). This makes it 
diffi cult to draw clear cut conclusion about the contribution 
of land certifi cation on improved land management practices. 
Analysis of land tenure issues in relation to land certifi cation 
is, therefore, very essential. Berhanu et al. (2005) have 
conducted survey research in few areas of Amhara region 
to see the political and legislative frameworks that govern 
the land registration process, the demand for registration, 
actors involved in registration and its implication for 
environmental conservation, agricultural development, and 
land markets. In Ethiopia, studies done showed that rural 
land certifi cation ensured land tenure security among farmers 
which motivate them to make different kinds of Sustainable 
Land Management practices. But no study has been done 
which justifi es the contribution of rural land certifi cation 
for sustainable tree planting practices in the context of 
North Gondar. It is, therefore, necessary to know whether 
land certifi cation has really inﬂ uential role in improving 
tenure security among farmers and investments on their plot 
of land. In view of this fact, this study was carried out in 
selected districts of North Gondar Administrative zone to 
understand the role of the land certifi cation programme on 
tree planting and see the actual investments made by farmers. 
Specifi cally, this research tried to address the following 
research questions: 
 1. What were the factors that affect farmers’ tree planting 
practices on their plot of land? 
 2. What was the change in the number of tree planting 
practices brought after land certifi cation 
M�t�odo�o�� 
Except the low land districts of North Gondar, land 
registration and certifi cation is functional in almost all 
districts. Geographical location is not assumed to cause 
variation in the implementation of the certifi cation 
programme. In fact the behaviour of the farmer varies 
across the different localities. Thus the study was carried 
out in two different districts: Dembia and Dabat, which are 
located in North Gondar Administrative zone of Amhara 
region. These two study areas were selected because Rural 
Land Registration and Certifi cation Programme have been 
implemented in these districts since 2004 and they represent 
the mid-altitude and high altitude areas. In the lowland areas 
of the zone the programme is not still completed and singled 
out from the selection of the study area. 
A multistage sampling procedure was applied to identify 
the required number of sample farmers. In the fi rst 
stage, described above, districts were stratifi ed into mid-
land and highland agro ecology and two districts were 
selected purposively from each agro ecology, taking 
into consideration accessibility, which makes the data 
collection process easy. Secondly, random selection of three 
kebele1 administrations was undertaken, from which land 
registration and certifi cation is completed. The list of the 
landholders mentioned in the kebele registry was taken as 
sampling frame. So with the help of the development agents 
and land administration experts three kebeles were selected 
representing each district. From each sample kebele, 30 
households were selected proportional to sample size so that 
they represent the whole kebele. In each district, a total of 
90 households were selected considering resource and time 
limitation. 
Semi-structured questionnaire with some open-ended 
questions was used to collect the primary data from the 
sampled households. Pre testing of the questionnaire was 
conducted before conducting a real survey in order to check 
its reliability and validity and to introduce the questionnaire 
to local enumerators. Moreover, two focus group discussions 
and key informant interview were conducted.  Similarly, 
secondary data were collected from relevant literature: study 
reports, manuals, survey reports, offi cially published data, 
and other related published papers. 
Econo��tric Mod�� 
The model developed by Holden et al. (2009) revealed that 
the well-known interrelationship between tenure security 
and investments on land. The assumption is that tenure 
security may enhance investments, which may enhance 
tenure security as well. It is assumed that land and labour 
are the two most important endowments for small household 
farmer. The land endowments consist of a number of plots, 
each with specifi c land quality characteristics (Qp) that
are important for the productivity of the land coupled with 
1In Ethiopia, Amhara Region, Kebele is the lowest administra-
tive hierarchy next to district.
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available technologies. The land quality was defi ned to 
include sample specifi c investments (planting of trees) made 
on the given household farm plots. Therefore the dependent 
variable is a vector of the number of trees planted on the plot. 
The other assumption is that households maximise utility of 
income (U) which is subject to their land entitlements (land 
availability and land rights), their expectations about and 
preferences for the future of resource endowments. Income is 
generated through land-based production by combining land 
and labour resources on the various plots of land. The labour 
endowment may also be used for investment on the plots 
(Lpt) to enhance tree planting practices. Tenure security is 
captured by the probability of keeping the plots in the future 
(Pﬂ ) and is assumed to depend on whether the household has 
a land certifi cate for the plot (Cpt), the plot characteristics 
(Qpt), investments on the plot (Ipt), and production activity 
on the plot (Ppt). 
 (Pﬂ ) = f(Cpt, ,Qpt, Ppt ) 
It was assumed that the tenure security is enhanced by having 
a certifi cate, by favourable land characteristics, investments 
on the land and by using the land for production purpose, 
given other factors constant. Therefore these factors affect 
the expected tenure security and thereby improvement in 
tree planting practices. Landholders were asked the number 
of trees planted after certifi cation. Changes in the number 
of trees planted were used as a dependent variable, and 
proportional odds (ordered probit) were identifi ed as an 
appropriate model for analysis of this dependent variable. 
Furthermore this model was expanded by including an 
interaction term for the years with which land holders receive 
a certifi cate for his plot of land. Alternative formulations 
of this model was tested and found the proportional odds 
random-coeffi cient model to be appropriate (Rabe-Hesketh 
& Skrondal, 2005). This model contains both a random 
intercept and a random slope coeffi cient for households in 
relation to the years with certifi cate variable. The model was 
formulated as follows: 
Ihpt  = α0 + α1Qhpt + α3Ihpt + α4Zht +( α6 +ζ2h)ψhpt+ ζ1h +ehpt 
where:
(α6 +ζ2h) captures the household-specifi c random slope effect 
of years after certifi cation,  
Ihpt is private investment on plot of household in period t, 
Qhpt is a vector of plot, household and time specifi c 
biophysical characteristics,
Ihpt is public investment on plot of households h in period t,
Zht is a vector of household characteristics,
 ψhpt is years with certifi cate, 
ζ1h is a time-invariant household specifi c unobservable error 
component ehpt is the transitory error component, 
In order to see the changes in number of trees planted, T 
test was carried out. T-test is appropriate statistical test when 
there are two groups’ data (Pallant, 2011). The study has 
used two sets of data (before and after) to compare the mean 
number of trees planted. Independent paired sample t-test 
was used since our interest is to test mean score achievements 
from two different (independent) groups of times (2003 and 
2011). In this case, two sets of data were collected from the 
same sample household in one occasion. 
R��u�t� �nd di�cu��ion� 
Results
In this section distinction was made whether perception of 
farmers has really any role in making investments related to 
tree planting practices. Essentially, one of the major products 
of land certifi cation is tenure security. Since, the land tenure 
security concern has been hot issue of discussion. All 
efforts made to improve tree planting practices are directly 
dependent on land tenure security. Cognizant to this, current 
land registration system was assumed to improve tenure 
security and tree planting practices. In this section, whether 
the issuance of land certifi cate had any contribution in tree 
planting practices was investigated. In order to see the link 
between the possession of land certifi cate and tree planting 
practices was investigated. The achievement in type of trees, 
number of participants and the number of trees planted in 
2011 as compare to the base year (2004) was assessed and 
the result presented in Table 1. 
Eucalyptus tree and indigenous tree planting showed an 
increment in both number of participants and number 
of seedlings planted, while live fence practice showed 
decreased trend in both participants and volume of work 
(Table 1). Of the major trees planted, eucalyptus tree planting 
takes the dominant shares over indigenous trees tree species. 
On an average each respondent has planted 198 and 277 
eucalyptus trees in 2004 and 2011, respectively that shows 
an increment in the number of trees by 40%. However, the 
changes brought in eucalyptus and indigenous tree planting 
after land certifi cation is not statistically signifi cant. Thus, 
issuance of land certifi cate has little/ no positive contribution 
to eucalyptus tree planting by individual land holders, 
whereas planting of indigenous tree and live fence practice 
showed decreased trends. The reasons might be attributed 
to uncontrolled (open) grazing problem. Some focus group 
discussants have explained that uncontrolled grazing was the 
bottle neck to the planting of trees outside backyards, except 
eucalyptus tree. Normally eucalyptus tree was not palatable 
to domestic animals. 
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Determinants of the Probability of Tree 
Planti ng  
Ordered probit regression was performed to assess the 
determinant factors on the likelihood that farmers would 
report that they had a problem of tree planting with their 
own land. The original assumption was that land certifi cate 
enhances the confi dence of land holders to plant trees where 
necessary as it has ensured tenure security to properly manage 
plot of land through tree planting investments. The model 
contained independent variables such as socioeconomic 
variables, plot characteristics, plot related investments, and 
land productivity. The full model containing all predictors 
was statistically signifi cant since the chi-square value is 
84.62 with 49 degrees of freedom, p < .001, indicating that 
the model was able to distinguish between respondents 
who reported and did not report tree planting problem. As 
shown in Table 2, only four of the independent variables 
made a unique statistically signifi cant contribution to the 
model (sex, family size, SWC practices, and soil type). 
The strongest predictor of tree planting was Soil and Water 
Conservation practices, with odds ratio of 0.5985. This 
indicated that respondents who had exercised tree planting 
were about 60 percent more likely to plant tree species than 
those who did not have planting trees, controlling for all 
other factors in the model. Male households are better aware 
and capable of the importance of tree planting after land 
certifi cation than before. Similarly family size has explained 
changes in tree planting, particularly eucalyptus tree in 
study sites. Households with relatively more family size are 
likely to responsibly plant eucalyptus tree on their parcels of 
land. Considering the relative yield advantage, households’ 
decision to the allocation of land to commercial tree planting 
depends on productive potential of crop and the need to 
soil conservation structures. Under such circumstance, 
households might be forced to integrate SWC practices with 
biological tree planting. 
Discussion 
The econometrics probit model results indicate that 
eucalyptus tree planting after land certifi cation was 
signifi cantly elucidated by sex, family size, soil type and 
SWC practices (Table 2). A male household with relatively 
much holding size seems to be responsible to plant eucalyptus 
tree on wider scale to their pieces of land. On the other hand, 
regarding household participation in eucalyptus tree planting 
where the productivity plot of land is decreased, land holders 
are rationally maximising relatively higher advantage to 
their plot of land. This might be the reason that farmers are 
shifting crop lands to eucalyptus tree farming. The decision 
of shift from crop land to tree farming is intentionally made 
considering the comparative advantage allocation of crop 
land to commercial tree farming (eucalyptus) depending on 
productive potential of crop and the need to soil conservation 
structures. 
From our observation and discussions, shortage of wood 
and forest products such as charcoal, become incentives 
to peri-urban land holders to plant eucalyptus tree. One of 
the most promising responses to the problem of wood and 
woody products depletion was the planting of eucalyptus, 
which is fast growing. This tree performs better than other 
indigenous forest tree species. The sale of eucalyptus poles 
and products has substantial potential to increase livelihood 
incomes, reduce poverty, increase food security, and 
diversify smallholder farming systems, even in less favoured 
areas of North Gondar. 
Currently farmers are trying to make land use decisions 
based on socio-economic criteria to plant eucalyptus tree on 
their plot of land. Important consideration by land holders 
to the economic conditions has facilitated eucalyptus tree 
planting. The potential negative ecological implication 
was not taken into consideration. Focus group discussants 
indicated the areas where eucalyptus tree planted has to 
be selective. They recommend that the areas best suited 
to eucalyptus plantation were areas with low agricultural 
potential. In the same token, some peri-urban farmers were 
not the direct benefi ciaries with promotion of eucalyptus tree 
planting. They were selling their plot of land in the name of 
renting to the better off individuals. 
The extent of the problem of land degradation in all aspects 
including tree felling is well known, but the problem was to 
get people to implement the solutions. Some argue for a role 
of the state with top-down and coercive measures and land 
Table 1: Changes in Tree Planting Practices (N =200)
Tree planting Practices
2004 2011
t 
Mean Sd N Mean S D N 
Eucalyptus tree planted in number 221.94 582.6 116 276.965 503.65 137 0.293 
Indigenous tree planted in number 13.517 88.87 70 8.0647 19.51 92 0.393 
Live fence in km 6.6269 71.89 14 1.3259 14.23 11 0.288 
* = signifi cant difference at 0.05 
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resource was public resource and once lost it was not only 
the landholder harm but also the public in general would 
not escape from its negative consequences. This may direct 
to design land use development plan and exercise planting 
of trees where necessary: for home consumption and 
conservation purpose. The question was what motivation 
systems the government has to implement and make every 
land holder intervene in integrated land conservation and 
tree planting practices where feasible. 
Conclusions 
The empirical results this study indicate the limited 
importance of land certifi cation programme in signifi cantly 
stimulating private investment on tree planting.  The 
results obtained in this study indicated that considerable 
considerations are worth mentioning. The fi ndings 
have important implications for agriculture and natural 
resources management in the region, since the inception of 
implementation of rural land registration and certifi cation 
in North Gondar. Based on the fi ndings of this study, 
further actions (incentives) to strengthening investment on 
tree planting practices are recommended. The issuance of 
primary book of holding may not be suffi cient to bring the 
intended objectives of land certifi cation with respect to land 
related investments. Issuance of secondary book holding, 
effective intervention through the existing extension has 
to be put in place to create synergy between different 
development actors. The low performance of growing 
indigenous trees necessitates designing appropriate 
incentive mechanisms to help land holders implement on 
their holdings. Among other things, strengthening tenure 
security through issuance of secondary of book of holdings 
is one policy inceptive.
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